Quantification of intermediates of the methionine and polyamine metabolism by liquid chromatography-tandem mass spectrometry in cultured tumor cells and liver biopsies.
By means of liquid chromatography-tandem mass spectrometry we showed recently, that the chromosomal deletion or inactivation of the methylthioadenosine phosphorylase (MTAP) gene led to the accumulation of 5'-deoxy-5'-(methylthio)adenosine (MTA) in cancer cells. Here, we expanded the method to other key intermediates of the methionine and polyamine pathways to further elucidate the molecular consequences of a lack of MTAP activity. Employing multiple-reaction monitoring, limits of detection and lower limits of quantification in the range of 2.5-100 and 5.0-500 nM, respectively, were achieved according to the guidelines of the FDA, thus enabling the direct measurement of the metabolites in biological samples without prior enrichment and derivatization with an analytical repeatability of 1-3%. Relative standards deviations for quadruplicate 80% methanol extractions of metabolites from cultured tumor cells ranged from 1.1 to 25.5%, while the combined methodological and biological variability in metabolite concentrations in 10 liver biopsies was 11.8-51.4%. The method enabled the demonstration of changes in the concentration of intermediates of the methionine and polyamine metabolism other than MTA in hepatocellular carcinoma specimens lacking the enzyme MTAP compared to normal liver tissue.